A wild-type parent of Brevibacterium lactofermentum was converted into an L-Tyr producer by three steps of genetic breeding. First, acquirement of w-fluoro-D,L-phenylalanine resistance (1,000^g/ml) brought about MF1317 which produced 3.5 g/1 of L-Tyr and a byproduct of 2.8g/1 of LPhe. Second, increase in the drug resistance (5,000^g/ml) gave MF358 that produced 6.4g/1 of L-Tyr and a byproduct of 6.0 g/1 of L-Phe. Third, an L-Phe auxotrophic mutant (FT-1) derived from MF358
A practical method for L-Tyr production can be described as follows: (a) protein hydrolyzation using soybeans as a raw material, (b) enzymatic synthesis using pyruvic acid or phenol as starting materials,1} and (c) microbial production from a carbon source such as glucose.2~5) Among them, the most effective is the microbial production directly from glucose, since the hydrolyzation of soybeans generates excessive byproducts and the starting materials in the enzymatic method are expensive.
To induce an L-Tyr-producing mutant from a wild-type strain of Brevibacterium or Corynebacterium, there are at least two barriers to be overcome. One is the regulation of a key enzyme in the biosynthesis of L-Tyr and lPhe, 3-deoxy-D-arabino-heptulosonate-7-phosphate (DAHP) synthase, catalyzing the synthesis of DAHP from phosphoenolpyruvate and erythrose-4-phosphate.
This enzyme is susceptible to strong synergistic feedback inhibition by L-Phe and L-Tyr.67) The other is 699 prephenate dehydratase, which is specifically concerned with L-Phe biosynthesis at the expense of L-Tyr overproduction ( Fig. 1 ).
An L-Tyr producer has been derived by overcoming one of these barriers. Hagino et al. For this paper, we induced a mutant of Brevibacterium lactofermentum in which DAHP synthase is not subject to synergistic ( 1) DAHP synthase; 2256, which was used as the parent strain, has a potent ability to accumulate L-glutamic acid in biotin-insufflcient medium.
Chemicalagents. Aminoacid analogues listed in Table I were purchased from Sigma Co. on CM-2G agar medium. Among colonies that thus appeared, the ones which grew only in lPhe-supplemented MM medium were isolated by the replica method.
Preparation ofcellfree extract. Cells were cultured in a 500-ml shaker flask containing 20ml of SM-3 medium at 31.5°C for 24hr, harvested, washed twice with 0.2% KC1, and suspended in 0.1 m Tris-HCl buffer (pH 7.5) containing 1 mMdithiothreitol.
Then the cells were disrupted by sonication (50W, 8min). The crude extract, obtained as the supernatant after centrifugation at 32,000xg for 20min, was assayed immediately for enzyme activity. Results and Discussion (1) Effects of Phe-, Tyr-, and Trp-analogues on the growth ofB. lactofermentum Amino acid analogues inhibit key enzymes involved in the biosynthesis of corresponding amino acids. Therefore, a wild-type strain cannot grow in the presence of such an analogue since it cannot form the amino acid, but growth inhibition is restored when the organism is supplied with the amino acid. A 701 mutant resistant to an analogue is expected to have a key enzyme which is no longer inhibited by the analogue, also suggesting that the enzyme is not subject to feedback inhibition by the amino acid. Therefore, such a mutant usually accumulates the amino acid due to the absence of control mechanisms. From this point of view, as many as 50 kinds of amino acid analogues relating to aromatic amino acids were examined for their ability to inhibit growth of the parent strain as shown in Table I .
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Cultivation was done in SM-3 medium at 31.5°C for 72hr. ence of L-Phe (100/<g/ml).
(2) Derivation of mFP-resistant mutants and their L-Phe/h-Tyr productivity From a wild-type strain of B. lactofermentwn, 16mFP-resistant mutants were derived from mFP (1 ,000 jug/ml)-containing agar plates. Subsequent production study (Fig. 2 ) showed that all of the mutants accumulated both L-Phe and L-Tyr. Among them, the most potent producer of L-Tyr was MF1317 (3.5g/1), which also accumulated 2.8g/1 of lPhe as a byproduct.
Further, mFPresistance was increased to 5,000jHg/ml. Among the 10 strains obtained (Fig. 3) , MF358 accumulated 6.0g/1 of L-Tyr and as much as 5.2g/1 of L-Phe was also excreted as a byproduct. in the formation ofL-Phe from phenylpyruvate (see Fig. 1 ). The former mutant is considered to accumulate L-Tyr exclusively as in the cases ofFT-1, -3, -4, -7, -8, and-12. Thelattercaseis complicated. Phenylalanine aminotransferase in Brevibacterium was reported to consist of two kinds of enzyme, TA-Pt and TA-Pn. 13 happening with FP-1 and FP-2 was that overproduction of L-Phe was restricted in favor of anthranilate accumulation.
These mutants can be used as parent strains for the genetic breeding of an L-Phe-producer 703 lacking L-Tyr-and anthranilate-excreting activity as reported in our following paper.
(4) Enzymatic properties of L-Tyr'-producing mutants Enzymatic properties of DAHPsynthase of the mFP-resistant mutant, MF358, and the lPhe auxotrophic mutant, FT-1, were studied and compared to that of the wild-type strain of B. lactofermentum (Table  III) . These properties suggest that mFP resistance is directly related to the desensitizing ofDAHP synthase in favor of overproduction of both L-Phe and L-Tyr.
Enzymatic properties of prephenate dehydratase of the L-Tyr-producers were also studied and compared to that of the wildtype strain (Table IV C. glutamicum required an L-Phe concentration which was sub-optimum for cell growth, and thus a control mechanism for aromatic amino acid biosynthesis still remained in the L-Tyr producer.3'5* From this point of view, the effects of L-Phe concentrations on L-Tyr production by FT-1 were studied (Fig. 4) . The production medium using soybean hydrolyzate as a component contained 400mg/] of L-Phe, but an additional 200mg/1 of L-Phe was required to maintain sufficient growth In an L-Tyr producer derived from C. glutarnicurn, Hagino et al. suggested that DAHP synthase was released by the control mechanism and was chorismate-matase-sensitjve 17,18) Qn^Qt|ier jlan(j9 with an L-Tyr and L-Phe producing B. flavum described by Shiio et and FT-1, which were genetically induced in this study, both enzymes were considered to be free from the control mechanism.
